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Background of Industry 4.0
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Capacity of Smart Manufacturing 2012-2018
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Industry 4.0 Technical Perspective

(From the Fraunhofer, Germany)
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9 key technologies for Industry 4.0
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Key customer requirements (Industrie 4.0)
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IoT Technology and Industry 4.0

l?af:to, hurry, we need to implement
the Internet of Things (loT) in our

[MioTis supposed to be the next big )
thing in manufacturing! Come on,

— let’'s get goirg

F Technically spealing. we alveady

have loT in ocur facilities. We have
hundreds of instruments and sensors

connected to ouvr control systemns,

which avre connected to our business
enterprise. v =% )
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(Oh. Why do you always have toJ

take the excitement out of

_—keverythl'ng

[P an engineer —
| that’s my job!
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( ONCE WE DO THAT, WE'LL BE ABLE USE

ACTIONABLE ANALYTICS 70 /IMFPROVE OUR
MANULIFACTURIN G OPERATIONS

MANACEMENT.
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BUZZ-WORDPS, MR. BARNES. ARE YO HOFPING
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l Why needs
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| have a great new industrial Internet
of Things (lloT) platform that will solve
all your problewnas.

" What exactly does
\tl«is platforna do?

1t will connect to all kinds of devices )
and give you all kinds of data

I —

Go how exactly does this
\solvc all my problems?

b«d' | really have no idea, | was just told
R to go out and sell it. ===

Industrial Internet of Things (IIoT)?

ww.automation.com)

 Our new lloT product offering will give
you more data than you can imagine.

Our problem isn’t getting the data,
our problem is figuring out what
[~ to do with all the data.

 Oh. no problem., we have a cloud
sevver solution wherve you can

( That'’s all great, but it still
doesn’t explam why [ would

My marketing guy said if we put the
word “lloT” on it that everyone will
want to buy it




Industry 4.0 Eco-system

L ogistic & Sale Marketing orders Customer/Orders
prediction database

Quality control Shipping schedule

Maintaince
predicts& arrangement

Manufacturing
system

Smart plant Material database

Processing par ameters

Optimum & Control Design & Planning Orders& Material

Cyber-Physical System (CPS)
End users

Big data Usersfavor

Sources: The Talks of Prof Jyh-Horng CHOU; 2017/03/13 @ FCU



Industry 4.0

Industry 4.0 That include 6M + 6C:

(China Academician Dr. Wu He-Chuen & T8 2z Ef & £t 1)

6M:

Model, Material, Measurement, Method, Machine, and
Maintenance.

6C:

Content, Cyber, Cloud, Connection, Community, and
Customization.



Cyber-Physical System
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The Smart Grid
Eeal time information

flows
Reporting an Dptimise resource and energy use vs. production
availability, traceability
& movement of Other Network Partners
products Create agile networks able to respond to
Brands Rapid demand changes
T _'f i s Material/Parts
Custamers Distribution DEM i
Cantias Higher product availability & lower Supper
imventories
Mass customisation Your Smart Factory Close links into supply
Traceable chain/networks
Recyclable [ remanufactured Dptimise production
performance

Optimise production and minimise cost

Business Systems

Sources: AP Benson, 2014/08
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Big Players at Industry 4.0

m Big data & i-Cloud

Siemens; PTC;
Dassault Systems, etc

Industry 4.0

Beckhoff;
MOXA

Smart Facility & Systems

GE; OMRON; Panasonic;
Advantech; ADLINK; IEl,etc

ABB; FANUC;
KUKA;EPSON; HIWIN, etc

Sources: MIC. Taiwan; 2015/04



N' Level for Reliability and Information Density

(Professor Alf J. Isaksson, ABB, Viisteras, Sweden)

Information Management

Reliability vs. Information Density
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Siemens Example, Germany
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Siemens Industry 4.0 example







IBM Strategy

Big Data Value Chain

Historic data Conmtext & limitation Rules
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Beckhoff for loT
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Since 2003 promoted EtherCAT, now the standard and code of 10T are coined by Beckhoff



From Automation to Smart Manufacturing (TSMC)
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The general framewark of the application of PHM algarithms in detecting
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Mational Science Foundation {NSF)
IndustryfLUniversity Collaborative Research Center for

ﬁm s Intelligent Maintenance Systems

www.imscenter.net
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Figure 1. Systematic Approach to Apply Watchdog Agent® Tool:

Applications

The Watchdog Agent® Toolbox has been deweloped and packaged on different hardware and
software platforms. The tools are employed and walidated uwsing real-world data supphed by different
company test-beds from varous mdustries to achiewve different diagnostics and prognostics tasks. A
portfolio of selected IMS projects 1s listed n Table 2. The resulis are delivered in different forms such as
technical reports, software & hardware platforms, paper publications or patends.

2
PROJECT

General Motors Prognostics of Vehicle Components

Harley Davidson Spindle Bearmg Momtonng

Toyvota A scambly Robot Monitoring

Caterpillar Machine Tool Health Momtonng

PMC Fixed Cycle Feature Test

Proctor and Gamble Crualify-centric Process Health Manapement

Omron Precision Energy hManagement Systems

Semiconductor Predictive & Preventive Mamtenance

Techsolve Smart Machine Platform Inthative (SMPT)

Siemens Feconfizurable Plug-n-Prognose Watchdog Agent®
o . iy

Cincinnati



China Industry 4.0
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